Background and aims. Measuring quality of life in patients with oral submucous fibrosis is of utmost importance in assessing treatment outcomes. This study examined the impact of oral submucous fibrosis and its treatment on the quality of life and performance status of persons with oral submucous fibrosis.
Introduction
Oral submucous fibrosis (OSMF) is a potentially malignant condition of the oral cavity characterized by juxta-epithelial inflammatory reaction and progressive fibrosis of the lamina propria and deeper connective tissues of the upper digestive tract involving the oral cavity, oropharynx and frequently the upper third of the oesophagus. Measuring quality of life (QOL) in OSMF has not been the focus of clinical practice and research in the past decades; however it is of importance in assessing treatment outcomes. This is partly due to the increasing number of OSMF and oral cancer patients. Also, OSMF affects a person's identity and therefore studying the quality of life in such persons is important. QOL is both clinically and physiologically a meaningful endpoint and is best defined from the patient's perspective [1] . The World Health Organization (WHO) defines QOL as an individual's perception of his or her position in life in the context of the culture and value systems in which the patient lives and in relation to his or her goals, expectations, standards and concerns [2] . The importance of QOL has been increasingly recognized and is reflected in its use as an outcome measure in cancer research, at par with response rate and survival [3] . OSMF can cause profound effects on the quality of life of a patient for many years even after treatment. Many factors, such as reduced mouth opening, oral ulcers, burning sensation in oral mucosa, could influence the overall QOL in patients with OSMF.
Therefore, this study was undertaken to evaluate the effect of OSMF on patient's quality of life and performance status and to assess one to three months effects of disease and treatment on patient's QOL and performance status.
Materials and methods

Design
This was a prospective study of quality of life in OSMF patients. The study was conducted in Bhabha College of Dental Sciences, Bhopal, India, during one complete calendar year from April 2015 to March 2016. Bhabha College of Dental Sciences is one of the reputed dental teaching hospitals in Central India, affiliated to Madhya Pradesh University of Health Sciences. We identified 100 OSMF patients attending the dental outpatient department (OPD) who were interviewed at this baseline stage. A detailed case history of all patients was recorded and diagnosis of OSMF was made by clinical examination. The one hundred oral submucous fibrosis patients were divided into two groups, Group A and Group B. Group A (n=50) received oral Spirulina capsule 500 mg twice daily. Group B (n=50) received oral Spirulina capsule 500 mg twice daily along with topical triamcinolone acetonide 0.1%. There were no restrictions on patient selection with regard to history of areca nut use, disease stage and demographic characteristics. First follow-up was scheduled one month after initial treatment and the subsequent assessments were made two and three months after initial treatment. The ethical committee of the institute approved the study and treatment was carried out with the patients' permissions. [4, 5] . The EORTC QLQ-C35 is a well-known instrument for measuring quality of life in head and neck cancer patients and contains 35 items that measure symptoms and side effects of treatment, social function and body image/sexuality. Seven multi-item scales are incorporated in the head & neck cancer module that assess pain, swallowing, senses (taste and smell), speech, social eating, social contact and sexuality. Other than this there are eleven single items.
The second scale used in this research was the Performance Status Scale for Head and Neck Cancer Patients (PSS-HN). It consists of three subscales: Normalcy of Diet, Understandability of Speech, and Eating in Public. Scores on each subscale range from 0 to 100, with higher scores indicating better performance [6] . The questionnaires were administered at four points in time: baseline, one month, second month and three months after commencement of treatment.
Results
In this study we had 100 patients with ages between 14 and 47 years. Most of the patients were men (94%), coming from central India region, low income, exposed to at least one risk factor, almost all were betel nut chewers, while 34% were both chewers and smokers. OSMF lesions was more frequently located on the buccal mucosa (83%), followed by retromolar region (46%), labial mucosa (21%) and palate (17%). At the end of third month Group A and Group B showed 78% and 85% increase in mouth opening respectively. Burning sensation of oral mucosa was decreased by 72% and 88% in group A and group B respectively (Z>1.96, P<0.05) ( Table I) .
The QLQ-H&N35 questionnaire was applied before starting the treatment, and subsequently at 1, 2 and 3 months later. After one, two and three month of treatment, compared to before starting the treatment, all symptom scales of the quality of life were affected negatively. At the end of 3rd month after the treatment, there was a decrease in the pain, in swallowing problems, in speech problems, in problems with eating in a social environment, in problems with socializing with other people, in feeling sick, in loss of sexual desire and in opening mouth. Compared with Group A, Group B had better outcome in mouth opening, burning sensation, pain, swallowing, senses (taste/smell), speech, social eating, social contact, teeth, dry mouth, sticky saliva, and feeling ill, but with statistically significant difference in pain, senses (taste/smell), speech, social eating, social contact, teeth and opening mouth (Table II) .
Functional measures related to eating improved over time with normalcy of diet, public eating, and understandability of speech, all increasing within 1, 2 and 3 months post treatment. Linear regression coefficients were calculated for each measure across the 60 subjects. All the functional measures of eating (PSSD, PSSE and PSSS) demonstrated significant linear increase over time, indicating an improvement in function (Table III) . PSSD had a mean regression coefficient of 4.55 (p < 0.005), PSSE had a mean regression coefficient of 2.74 (p<0.005), and PSSS had a mean regression coefficient of 5.27 (p<0.005). 
Original Research
Discussion
There is limited robust evidence to conclusively derive the impact of OSMF on quality of life. Health-related quality of life (HR-QOL) and its assessment have become increasingly important in health care. HR-QOL generally refers to the patient's perception of the effects of the disease and the impact on the patient's daily functioning. This study has a number of important strengths. Not only did we measure quality of life outcomes at one, two and three months after OSMF diagnosis, we also measured quality of life at baseline and had control data for comparison. QOL is an important outcome to be considered in clinical trials and in routine treatment. Its assessment can be challenging at times; however, there are reliable and valid tools available and clinicians can use them meaningfully if they know how to apply them and how to interpret their scores.
The past four decades have seen the development of a new technology in medicine and dentistry that is based entirely on data obtained from patients' self-reports of their symptoms and functional status. In our study the treatment continued for a period of three months and the QLQ-H&N35 questionnaire was applied before starting the treatment, and subsequently at 1, 2 and 3 months later. All symptom scales of the quality of life were affected negatively during the treatment. At the end of the third month, there was a decrease in the pain, improvement in swallowing, speech, eating in a social environment, socializing with other people and increase in opening mouth. Compared with Group A, Group B had better outcome in mouth opening, pain, burning sensation, swallowing, senses (taste/smell), speech, social contact, social eating, dry mouth, teeth, sticky saliva, and feeling ill, but with statistically significant difference in pain, senses, speech, social contact, social eating, teeth and opening mouth (Table II) . A study in head and neck cancer patients, showed that there was a significant reduction in the quality of life for some common symptoms resulting from cancer treatment, which was not seen in the evaluation of the aspects related to physical, cognitive and social functions, and general health [7] . Another study stated that the QLQ-H&N35, in conjunction with the QLQ-C30, provides a valuable tool for the assessment of health-related quality of life in clinical studies of H&N cancer patients before, during, and after treatment with radiotherapy, surgery, or chemotherapy [5] .
In our study, burning sensation in oral mucosa was present in the first month of the assessment, and declined in the subsequent months. A study on parotid tumors reported that EORTC QLQ-C30 questionnaire parameters on social functioning and financial difficulties, and EORTC QLQ-H&N35 questionnaire parameters on speech problems, reduced sexuality, and nutritional support revealed statistically meaningful results (p<0.001) [8] . Another study in India has suggested that the EORTC QLO-C30 and the QLQ-H&N 35 are reliable and valid questionnaires when applied to a sample of head and neck cancer patients in India [9] . A study in Nepal showed that the Nepalese version of Oral Health Impact Profile-14 is a valid and reliable instrument to measure oral health related quality of life in OSMF patients, and QOL in OSMF patients can be improved after professional treatment regime [10] . A study from India used General Health Questionnaire-28 to assess the psychological morbidity in OSMF, and stated that OSMF may be associated with considerable psychological morbidity and but it is difficult to determine whether this is the cause or effect of the disease [11] . Another study suggested the association of substantial psychiatric morbidity among patients with OSMF, and advised their psychiatric management [12] . A study on oral precancer showed that patients with oral precancer had the highest HR-QOL, as compared to oral cancer. They also stated anxiety to be of key importance for the oral precancer group, whereas appearance and activity are of importance for the patients having oral cancer [13] . Further one study showed poorer QOL and higher depression scores in oral cancer, whereas their results showed better scores for patients with oral lichen planus in the social support and spirituality categories, as compared to oral cancer group [14] .
Performance status scale showed improved eating over time with normalcy of diet, public eating, and understandability of speech, all increasing between 1, 2 and 3 months post treatment. There was significant linear increases over time with functional measures of eating (PSSD, PSSE and PSSS), indicating an improvement in function. PSSD had a mean regression coefficient of 4.52 (p<0.005), PSSE had a mean regression coefficient of 2.76 (p<0.005), and PSSS had a mean regression coefficient of 5.28 (p<0.005). One study showed that the pattern of correlations between FACT-H&N and PSS-HN subscales supported the scales' construct validity. PSS-HN Normalcy of Diet and Eating in Public, and the head and neck subscale (HNS) of FACT-H&N, showed most significant associations. The PSS-HN provides unique information, independent of that provided by the Karnofsky or the FACT-H&N [8] .
Conclusion
Assessing the quality of life of OSMF patients is complex, considering the large number of variables which impact the patient's self-perception; still it was a sincere attempt to assess quality of life and performance status in OSMF. In future, the results of our study will surely be a good guide to outcomes from other studies on OSMF. We would like to further state that the European Organization for Research and Treatment of Cancer Quality of Life head and neck 35 Questionnaire (EORTC QLQ-C35) and Performance Status Scale for Head and Neck Cancer Patients (PSS-HN) can be used successfully in potentially
